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[Title of the Invention] 

Image processing apparatus and method, and color reproduction information 
generating apparatus and method 
[Abstract] 

5 [Problem] A profile used by a CMS has a one-to-one relationship with a device. 
When color space compression is performed on the basis of a profile of a device A, 
all of colors are compressed in a color reproduction region of the device A but there 
is a color which is not compressed in a color reproduction region of a device B and 
cannot be reproduced by the device B. 

10 [Solving Means] 

Data of a source side device color supplied to a CMS is converted by a 
source side device profile 1 1 to color data in the PCS as a color space which does not 
depend on devices. The data converted in the PCS is mapped by a same color 
reproduction profile 13 into a common color reproduction region which is an overlap 

15 of a color reproduction region of a destination side device A and a color reproduction 
region of a destination side device B. The color data mapped in the common color 
reproduction region is converted to color data for the destination side device by a 
destination side profile 12. 
[Scope of Claim for a Patent] 

20 [Claim 1] 

An image processing apparatus characterized by comprising: 
first converting means for converting image data for a first device into 
image data in a color space which does not depend on devices; 

processing means for performing a color reproducing process common to a 
25 plurality of kinds of devices on the image data subjected to the conversion by said 



first converting means; and 

second converting means for converting image data processed by said 
processing means into image data for a second device included in said plurality of 
kinds of devices. 
5 [Claim 2] 

The image processing apparatus according to claim 1, characterized in that 
the color reproducing process performed by said processing means includes at least 
one of a process which gives a priority to color tone, a process for minimizing a color 
difference, and a process which gives a priority to saturation. 
10 [Claim 3] 

The image processing apparatus according to claim 1, characterized in that 
said second converting means converts image data so as to minimize a color 
difference. 
[Claim 4] 

15 An image processing method characterized by comprising: 

a first converting step of converting image data for a first device into image 

data in a color space which does not depend on devices; 

a processing step of performing a color reproducing process common to a 

plurality of kinds of devices on the image data subjected to the conversion in said 
20 first converting step; and 

a second converting step of converting image data processed in said 

processing step into image data for a second device included in said plurality of kinds 

of devices. 

[Claim 5] 

25 A computer readable memory in which a program code of an image process 
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is stored, characterized by comprising: 

a code of a first converting step of converting image data for a first device 
into image data in a color space which does not depend on devices; 

a code of a processing step of performing a color reproducing process 
5 common to a plurality of kinds of devices on the image data subjected to the 
conversion in said first converting step; and 

a code of a second converting step of converting image data processed in 
said processing step into image data for a second device included in said plurality of 
kinds of devices. 
10 [Claim 6] 

A color reproduction information generating apparatus characterized by 
comprising: 

input means for inputting information indicative of color reproduction 
regions of a plurality of kinds of devices; 
15 extracting means for extracting a common color reproduction region of 

plural information inputted by said inputting means; and 

generating means for generating information indicative of a color 
reproduction region common to said plurality of kinds of devices on the basis of the 
common color reproduction region extracted by said extracting means. 
20 [Claim 7] 

The color reproduction information generating apparatus according to claim 
6, characterized in that said extracting means includes generating means for 
generating a color signal in a color space which does not depend on devices, and first 
determining means for determining whether or not the color signal generated by said 
25 generating means is included in a color reproduction region of each of information 
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inputted by said inputting means, and said extracting means extracts said common 
color reproduction region from a plurality of determination results obtained by said 
first determining means. 
[Claim 8] 

5 The color reproduction information generating apparatus according to claim 

7, characterized in that said generating means includes second determining means for 
determining whether the color signal generated by said generating means is included 
in said common color reproduction region or not, and mapping means for mapping a 
value of said color signal into said common color reproduction region on the basis of 
10 a determination result obtained by said second determining means. 
[Claim 9] 

A method of generating color reproduction information, characterized by 
comprising: 

an input step of inputting information indicative of color reproduction 
15 regions of a plurality of kinds of devices; 

an extracting step of extracting a common color reproduction region of 
plural information inputted in said input step; and 

a generating step of generating information indicative of a color 
reproduction region common to said plurality of kinds of devices on the basis of the 
20 common color reproduction region extracted in said extracting step. 
[Claim 10] 

A computer readable memory in which a program code for generating color 
reproduction information is stored, characterized by comprising: 

a code of an input step of inputting information indicative of color 
25 reproduction regions of a plurality of kinds of devices; 
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a code of an extracting step of extracting a common color reproduction 
region of plural information inputted in said input step; and 

a code a generating step of generating information indicative of a color 
reproduction region common to said plurality of kinds of devices on the basis of the 
5 common color reproduction region extracted in said extracting step. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to an image processing apparatus and method 

10 and a color reproduction information generating apparatus and method. The 

invention relates to, for example, an image processing apparatus and method and a 
color reproduction information generating apparatus and method for a color 
management system for managing color reproduction in devices of different kinds. 
[0002] 

15 [Prior Art] 

A color management system (CMS) for matching, for example, a color 
displayed on a monitor and a color reproduced by a printer is known. Fig. 1 is a 
diagram showing the concept of color space compression (gamut mapping) by the 
CMS and conceptually shows color space compression of mapping all of colors out of 
20 a color reproduction region of a device into the color reproduction region by referring 
to a device profile. That is, on the basis of the profile of each device, the CMS 
performs color reproduction optimum for the device by maximally using the color 
reproduction region of the device. 
[0003] 

25 [Problems to be Solved by the Invention] 
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The foregoing technique has, however, the following problem. The device 
profile used by the CMS has a one-to-one relationship with a device. In the case of 
performing color space compression on the basis of the device profile of a device A, 
as shown in Fig. 2, all of the colors are compressed into a color reproduction region 
5 Gl of the device A but are not compressed into a color reproduction region G2 of a 
device B. That is, there is a color which cannot be reproduced by the device B. 
[0004] 

For example, when a system for obtaining a printout in shortest time by 
connecting a plurality of printers to a network and instructing an idle printer to 
10 perform printing by a printer server is constructed, if the number of models of the 

printers is limited to one, it is sufficient to perform color space compression based on 

a single device profile. 

[0005] 

However, when printers of a plurality of models are connected to a network, 
15 it is necessary to use device profiles according to the models of the printers used. In. 
the case of connecting the printers of a plurality of models to a network, therefore, a 
plurality of device profiles have to be managed and the printer corresponding to the 
device profile used has to be instructed to perform printing, so that designation of a 
printer by a printer server is limited. In such environments, even if the color 
20 reproducing characteristics are sacrificed to an extent, when it is arranged to obtain 
printouts of the same color tone by printers of a plurality of models, printouts can be 
obtained in shorter time and a plurality of printers can be effectively used. 
[0006] 

The invention is directed to solve the problem and its object is to provide an 
25 image processing apparatus and method capable of obtaining outputs of the same 



color tone by devices of different kinds by using single color reproduction 
information and an apparatus and method for generating the color reproduction 
information used by the image processing apparatus and method. 
[0007] 

[Means for Solving the Problems] 

As a means for achieving the object, the present invention has the following 
construction. 
[0008] 

An image processing apparatus according to the invention is characterized 
by having: first converting means for converting image data for a first device into 
image data in a color space which does not depend on devices; processing means for 
performing a color reproducing process common to a plurality of kinds of devices on 
the image data subjected to the conversion by the first converting means; and second 
converting means for converting image data processed by the processing means into 
image data for a second device included in the plurality of kinds of devices. 
[0009] 

An image processing method according to the invention is characterized by 
having: a first converting step of converting image data for a first device into image 
data in a color space which does not depend on devices; a processing step of 
performing a color reproducing process common to a plurality of kinds of devices on 
the image data subjected to the conversion in the first converting step; and a second 
converting step of converting image data processed in the processing step into image 
data for a second device included in the plurality of kinds of devices. 
[0010] 

A color reproduction information generating apparatus according to the 
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invention is characterized by having: input means for inputting information indicative 
of color reproduction regions of a plurality of kinds of devices; extracting means for 
extracting a common color reproduction region of plural information inputted by the 
inputting means; and generating means for generating information indicative of a 
5 color reproduction region common to the plurality of kinds of devices on the basis of 
the common color reproduction region extracted by the extracting means. 
[0011] 

A method of generating color reproduction information according to the 
invention is characterized by having: an input step of inputting information indicative 

10 of color reproduction regions of a plurality of kinds of devices; an extracting step of 
extracting a common color reproduction region of plural information inputted in the 
input step; and a generating step of generating information indicative of a color 
reproduction region common to the plurality of kinds of devices on the basis of the 
common color reproduction region extracted in the extracting step. 

15 [0012] 

[Mode for Carrying out the Invention] 

An image processing apparatus as an embodiment of the invention will be 
described in detail hereinbelow with reference to the drawings. In the following 
description, a device (for example, a monitor) on the input side of a CMS will be 

20 called a source side device, and a color expressed by image data supplied to the CMS 
will be called a source side device color. Similarly, a device (for example, a printer) 
on the output side of the CMS will be called a destination side device, and a color 
expressed by image data outputted from the CMS will be called a destination side 
device color. 

25 [0013] 
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Color Matching Process 

Fig. 3 is a diagram showing an example of a color matching process 
performed by the CMS. The data of the source side device color supplied to the 
CMS is converted by a source side device profile 1 1 to color data in a PCS (Profile 
5 Connection Space) as a color space which does not depend on devices. Fig. 3 shows 
an example of converting the color space by a matrix of three rows and three columns. 
This relates to a case where the source side device color is expressed by three 
parameters of, for example, RGB, CMY, or the like. In the case where the source 
side device color is expressed by four parameters of CMYK or the like, a matrix of 
10 three rows and four columns is used. As the PCS, a uniform color space such as 
CIE-XYZ space or Lab space is used. 
[0014] 

The source side device color data converted into the PCS is converted to 
color data for the destination side device by a destination side profile 12 and is 

15 mapped into a color reproduction region Gl of the destination side device. As the 
mapping, there are perceptual rendering 1 2a suited for reproduction of a natural 
drawing, colormetric rendering 12b suited for reproduction with fidelity to colors, 
saturation rendering 12c suited for clear reproduction of graphics, and the like. Any 
of the rendering is selected by the user, automatically according to the kind of image 

20 data, or according to the source side device profile 11. 
[0015] 

Fig. 4 is a diagram showing an example of a color matching process 
according to the invention. The source side device color data supplied to the CMS 
is converted by the source side device profile 1 1 to color data in the PCS as a color 
25 space which does not depend on devices. 
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[0016] 

The source side device color data converted into the PCS is mapped into a 
common color reproduction region G3 shown in Fig. 5 by a same color reproduction 
profile 13. The common color reproduction region G3 is an overlapped region of 
5 the color reproduction region Gl of the destination side device A and the color 
reproduction region G2 of the destination side device B. As the mapping by the 
same color reproduction profile 13, there are above-described perceptual rendering 
13a, colormetric rendering 13b, saturation rendering 13c, and the like. Any of the 
rendering is selected by the user, automatically according to the kind of image data, 
10 or according to the source side device profile 11. 
[0017] 

The color data mapped into the common color reproduction region G3 by 
the same color reproduction profile 13 is converted into color data for the destination 
side device by the destination side profile 12. For the conversion, in order to 

15 perform reproduction with fidelity to colors in the color reproduction region G3, that 
is, to assure that no new mapping is performed, the colormetric rendering 12b is used. 
In an intercolor profile specified by the ICC (International Color Consortium), a 
plurality of color mapping methods can be set for one profile. As one of them, the 
colormetric rendering is specified. 

20 [0018] 

The color matching process is executed by an information processing 
apparatus such as a personal computer. Fig. 8 is a diagram showing a configuration 
example of the information processing apparatus for performing the color matching 
process. A CPU 101 controls the other components via a CPU bus 101a on the basis 
25 of a program stored in an ROM 102 and performs various processes including the 
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color matching process by using a RAM 103 and a process of generating the same 
color reproduction profile which will be described hereinlater. The profiles 1 1 and 
12 of various devices and the generated same color reproduction profile 13 are stored 
in a storage medium such as a hard disk (HD) 104. 
5 [0019] 

For example, the CPU 101 sends image data to a video interface 105 to 
display an image on a monitor 106. On the basis of the profile stored in the hard 
disk 104, the CPU 101 performs the color matching process and the like on image 
data displayed on the monitor 106, and sends the processed image data to a network 

10 interface (NIC) 107 to thereby obtain printouts of the same color tone by printers A 
and B of different models connected to a network 108. 
[0020] " , 

Generation of Same Color Reproduction Profile 

Fig. 6 is a functional block diagram of processes for generating the same 

15 color reproduction profile 13. Each of the functional blocks is stored as a software 
module in the ROM 102 or HD 104 shown in Fig. 8 and is executed by the CPU 101. 
[0021] 

In the diagram, a color reproduction region obtaining unit 2 obtains a color 
reproduction region of a device shown in each of profiles 12A to 12C of various 

20 devices inputted by a profile input unit 1 . Fig. 7 is a diagram showing an example 
of the configuration of a profile specified by the ICC. The profile includes color 
reproduction region information. As the color reproduction region information, "0" 
is outputted when an input signal which does not depend on devices is included in the 
color reproduction region, and a value other than "0" is outputted when the input 

25 signal is not included in the color reproduction region. The color reproduction 
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region obtaining unit 2 obtains the color reproduction region information from the 

profile. 

[0022] 

In order to obtain a color reproduction region common to a plurality of 
5 different profiles, it is sufficient to input the same color signal to the color 

reproduction region information obtained from each profile and obtain the AND of 
the results. Color signals in the case of quantizing a color space which does not 
depend on devices at equal intervals are generated by a pseudo input color generating 
unit 3, the color signal and the color reproduction region information obtained by the 

10 color reproduction region obtaining unit 2 are supplied to a determining unit 4, and 
whether each of the color signals is included in the color reproduction region of the 
device or not is determined. An AND operation is performed by a common region 
calculating unit 5 on the determination result derived by the determining unit 4, 
thereby enabling the common color reproduction region G3 to be obtained from the 

15 profiles 12A to 12C. Since the quantizing intervals of the color space to generate 
color signals exert an influence on precision at the time of extracting the common 
color reproduction region G3, they have to be set according to desired precision of the 
common color reproduction region G3. 
[0023] 

20 On the basis of the common color reproduction region G3 obtained as 

described above, lattice points in a mapping table are obtained by a color space 
compressing unit 6. Specifically, whether the color signal generated by the pseudo 
input color generating unit 3 is included in the common color reproduction region G3 
or not is determined by a determining unit 8. In the case of the color signal which is 

25 included in the common color reproduction region G3, the value is set as it is as the 
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value of the lattice point. In the case of the color signal which is not included in the 
common color reproduction region G3, a value mapped in the common color 
reproduction region G3 is set as a lattice point. At the time of setting the lattice 
point, by performing the mapping corresponding to the above-described perceptual 
5 rendering, colormetric rendering, saturation rendering, and the like, various rendering 
methods can be set. The color signals supplied to the determining unit 8 and the 
color space compressing unit 6 are not necessarily those generated by the pseudo 
input color signal generating unit 3. A dedicated color signal generating unit may be 
provided for the determining unit 8 and the color space compressing unit 6. 
10 [0024] 

The mapping table generated by the color space compressing unit 6 is stored 
in an ICC profile format by the profile outputting unit 7 and is outputted as the same 
color reproduction profile 13. 
[0025] 

15 As described above, according to the embodiment, from the color 

reproduction region information shown in the profiles of the plurality of kinds of 
devices, the color reproduction region common to the devices is obtained, a profile 
representing the obtained common color reproduction region is generated, and the 
color matching process is performed by using the generated common profile, thereby 

20 enabling the same color reproduction to be achieved in the plurality of kinds of 

devices. In the case of connecting the plurality of models of printers to a network, 
therefore, printouts of the same color tone can be obtained by the plurality of models 
of printers by using the common profile, so that the printouts can be obtained in short 
time and the plurality of printers can be effectively used. 

25 [0026] 
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Although the example of inputting the plurality of profiles at the time of 
generating the common profile has been described in the foregoing embodiment, only 
information indicative of the color reproduction region included in the profile may be 
inputted. The information indicative of the color reproduction region may be a data 
5 structure including a look up table or data structure expressing the color reproduction 
region by a geometric model. 
[0027] 

[Other Embodiments] 

The invention can be also applied to a system constructed by a plurality of 
10 devices (such as host computer, interface device, reader, and printer) or a single 
apparatus (such as copier or facsimile apparatus). 
[0028] 

Obviously, the object of the invention is also achieved by supplying a 
recording medium on which a program code of software realizing the functions of the 

15 foregoing embodiment is recorded to a system or apparatus and reading and executing 
the program code stored in the storage medium by a computer (or CPU or MPU) of 
the system or apparatus. In this case, the program code itself read from the storage 
medium realizes the functions of the foregoing embodiment. The storage medium 
on which the program code is stored is a component of the invention. As the storage 

20 medium for supplying the program code, for example, a floppy disk, hard disk, 

optical disk, magnetooptic disk, CD-ROM, CD-R, magnetic tape, nonvolatile memory 

card, ROM, or the like can be used. 

[0029] 

By executing the program code read by the computer, the functions of the 
25 foregoing embodiment are realized. Moreover, it is obvious that the case where an 



15 

OS (Operating System) running on a computer or the like performs a part or all of 
actual processes on the basis of an instruction of the program code and the functions 
of the foregoing embodiment are realized by the processes is also included. 
[0030] 

5 Further, it is clear that the following case is also included, in which the 

program code read from the storage medium is written to a memory provided for a 
function expansion card inserted to a computer or a function expansion unit 
connected to a computer. After that, on the basis of the instruction of the program 
code, the CPU or the like provided for the function expansion card or function 
10 expansion unit performs a part or all of actual processes, and the functions of the 
foregoing embodiment are realized by the processes. 
[0031] 

In the case of applying the invention to the storage medium, a program code 
corresponding to the above-described process is stored in the storage medium. This 

15 will be briefly described. Each of the modules in the example of the memory map of 
Figs. 9 and 10 is stored in the storage medium. Fig. 9 is a memory map 
corresponding to the color matching process. It is sufficient to store at least the 
program codes of modules of "PCS conversion", "common color reproducing 
process", and "conversion for an output device" into the storage medium. Fig^ 10 is 

20 a memory map corresponding to the process of generating the same color 

reproduction profile. It is sufficient to store at least program codes of modules of 
"profile input", "common color reproduction region extraction", and "common profile 
generation" into the storage medium. 
[0032] 

25 [Effects of the Invention] 
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As described above, according to the invention, the image processing 
apparatus and method capable of obtaining outputs of the same color tone by a 
plurality of different kinds of devices by using the single color reproduction 
information, and the apparatus and method for generating the color reproduction 
5 information used by the image processing apparatus and method can be provided. 
[Brief Description of the Drawings] 

[Fig. 1] Diagram showing the concept of color space compression (gamut mapping) 
by a CMS. 

[Fig. 2] Diagram showing that a device profile used by the CMS has a one-to-one 
10 relationship with a device. 

[Fig. 3] Diagram showing an example of a color matching process by the CMS. 
[Fig. 4] Diagram showing an example of a color matching process according to the 
invention. 

[Fig. 5] Diagram showing an example of a common color reproduction region. 
15 [Fig. 6] Diagram showing a functional configuration of a process of generating a 
same color reproduction profile. 

[Fig. 7] Diagram showing an example of the configuration of a profile specified by 
the ICC. 

[Fig. 8] Diagram showing an example of the configuration of an information 
20 processing apparatus which performs a color matching process. 

[Fig. 9] Diagram showing an example of a memory map of a storage medium on 
which a program code of the color matching process according to the invention is 
stored. 

[Fig. 10] Diagram showing an example of a memory map of a storage medium on 
25 which a program code of the process of generating the same color reproduction 




profile according to the invention is stored. 
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